Backgrounds/Aims: With development of imaging techniques, pancreatic tumors are being diagnosed more frequently. Applying the standard surgical procedures for pancreatic head tumors, such as pancreaticoduodenectomy and pylorus-preserving pancreaticoduodenectomy may seem too extensive for benign or low-grade malignant pancreas head tumors. Duodenum-preserving pancreatic head resection (DPPHR) has been safely performed in patients with chronic pancreatitis. Recently, DPPHR has been used as a limited surgical procedure to remove benign or low-grade malignant pancreatic head lesions. This study is aimed to evaluate the results of DPPHR in benign or low-grade malignant tumors. Methods: Between 2004 and 2012, six patients underwent DPPHR due to benign or low-grade malignant pancreas tumor. We performed this retrospective analysis based on the medical records. Results: Five of six patients were diagnosed as intraductal papillary mucinous neoplasms. Remaining one patient was diagnosed as solid pseudopapillary neoplasm. The median age of patients was 60.3 (27-75) years, and the median follow-up period was 24 months. The operation time, blood loss and length of stay were 442.5 minutes, 680 ml and 19.2 days, respectively. There was no mortality. Five patients experienced complications including 1 delayed gastric empting, 2 bile duct strictures, 1 pancreatic fistula and 1 duodenal stricture. No recurrence or metastasis was found during follow-up. Conclusions: In benign and low-grade malignant lesions of pancreatic head, DPPHR could be alternative to traditional surgery. For applying DPPHR in pancreas tumor, a thorough preoperative examination and utilization of frozen section for sufficient resection margin are required. 
INTRODUCTION
However, it is difficult to distinguish the benign from malignant lesions preoperatively. It is a challenge to decide on a surgical treatment due to morbidity and mortality following the surgery. 2, 3 In particular, pancreaticoduodenectomy and pyloruspreserving pancreaticoduodenectomy have been traditionally performed on pancreatic head lesions. With the development of surgical techniques, the operations have shown low complication and mortality rates as compared to the past. However, it is inevitable that the pancreas and nearby organs lose some of their functions. To this end, various organ-preserving pancreatic resections have been researched to resolve the issues. The representative method for pancreatic head lesions is duodenum-preserving pancreatic head resection (DPPHR). DPPHR in pancreatic tumor was first introduced by Beger for chronic pancreatitis patients. 4 The application has expanded to chronic pancreatitis, precancerous lesions and pancreatic head tumors with low malignance. 
RESULTS
The total number of patients who received DPPHR in pancreatic head tumor was six. The average age of patients was 60.3 (27-75) years old, and there were 4 male and 2 female patients. One patient was symptomatic and the remaining five patients were discovered incidentally by imaging studies ( Table 1 ).
The average operation time, blood loss and length of stay were 442.5 minutes, 680 ml and 19.2 days, respectively. Combined organ resection was performed for one patient. The patient underwent DPPHR with right radical nephrectomy due to renal cell carcinoma ( Table 2 ).
The histopathologic examination showed that 5 of 6 cases were the intraductal papillary mucinous neoplasms and the remaining one case was solid pseudopapillary neoplasm. No lymph node metastases were found among intraductal papillary mucinous neoplasms from the histopathologic examinations. Solid pseudopapillary neoplasm showed less than 5% of cytologic atypia and atypical mitosis, and β-catenin was positive to nuclear pattern from the immunohistochemical examination (Fig. 1 ).
There was no mortality, and five patients showed complications including 1 delayed gastric stricture. The delayed gastric empting was improved by conservative treatment. A pancreatic fistula was found in one patient post-operation due to solid pseudopapillary neoplasmformed cyst and was treated by cysto-pancreatic double-sided pigtail insert by the endoscopic approach. Bile duct strictures were found in 2 patients: percutaneous transhepatic biliary drainage (PTBD) was performed for one patient; and endoscopic retrograde biliary drainage was performed for the other patient. One patient suffered from repetitive duodenal ulcer due to ischemia. He experienced frequent vomiting from duodenal stricture caused by ulcer. To relieve obstructive symptoms, we conducted endoscopic balloon dilatation, only to be unsuccessful.
Finally, we performed gastrojejunostomy (Fig. 2) .
No recurrence of pancreatic lesions was found on the clinical shadow tracking. Average observation period was 24 months.
DISCUSSION
The advantage of DPPHR compared to traditional pancreaticoduodenectomy and pylorus-preserving pancreaticoduodenectomy is the preservation of duodenum, which has a key role in the digestive and absorptive functions. We performed gastrojejunostomy for one patient due to repetitive ulcer and stricture from duodenal ischemia.
Extra caution needs to be taken with duodenal stricture, because DPPHR in pancreatic tumor completely resects pancreatic tissues inside the duodenum to secure the boundary surface from the center for pancreatic cystic disease. Multi-detector computed tomography may be considered to check the bloodstream around duodenum before the surgery. (Table 3) . 13, 14 (Table 4) . 13 Lastly, oncologic radicality is important in applying DPPHR in precancerous lesions and malignant cystic diseases. Frozen section examination shall be applied in the operation room to secure the sufficient resection margin to prevent recurrence of the precancerous lesion and existence of malignant lesion. Additional resection is required on the resection margin if borderline atypia, pancreatic intraepithelial neoplasm (PanIN 3) is found. 13 In conclusion, DPPHR in pancreas head tumor with precancerous lesions and low malignance may be replaced with a typical operation. It is required to secure a sufficient resection margin by utilizing the frozen section examination and checking for indications thorough preoperative examination. The operation must be performed by experienced surgeons due to the possibility of damaging the bile duct and causing duodenal ischemia.
